Hydrodynamic simulations were performed of the dynamical phase of the merging of binary neutron stars (NS-NS) and of neutron star black hole binaries (NS-BH), using a physical nuclear equation of state [4] and taking into account the emission of gravitational waves and neutrinos.
Results for some simulations are listed in Table 1 . The NS and accretion disk (AD) masses are baryonic masses, the spin parameter indicates whether no spin was assumed for the NS's ("none"), or the NS spin was taken parallel ("solid") or antiparallel ("anti") to the orbital angular momentum. ∆M d is the dynamically ejected mass, t sim the time at the end of the simulation, L ν the typical total neutrino luminosity, a BH = Jc/(GM 2 BH ) the relativistic rotation parameter of the black hole,
2 ) the conversion efficiency of rest-mass energy of the gas swallowed by the black hole into ν energy, q νν = E νν /E ν the conversion efficiency of ν energy into e ± pairs,Ė νν the integral rate of energy deposition by νν annihilation, t acc the estimated duration of the accretion by the BH, E ν the energy released in neutrinos during t acc , and E νν the corresponding energy converted into e ± pairs. We find that during the dynamical phase of the merging between about 10 −4 M ⊙ and 10 −2 M ⊙ of cool gas can be ejected (Fig. 1 ). The exact number depends very sensitively on the assumed neutron star spin(s) and on the masses of the merging binary components (Table 1 ). This is of potential interest for heavy-element nucleosynthesis [6] . Figure 1 sketches the result that during the dynamical interaction of the binary components (1st phase) low-entropy (dense and cold) matter is ejected from the ends of long spiral arms which are formed in the orbital plane. During the merging the matter is heated by shocks and viscous dissipation, and intense neutrino fluxes are emitted before the gas is accreted into the central black hole. Energy transfer by these neutrinos drives a high-entropy gas outflow ("neutrino wind") off the surface of the accretion disk. At the same time, energy deposition by νν annihilation in the essentially baryon-free funnel around the rotation axis powers relativistically expanding e ± γ jets which can give rise to γ-ray bursts. Our simulations confirm suggestions that these events could be the sources of a subclass of short gamma-ray bursts at cosmological distances (Fig. 2) . BH-NS mergers yield between 10 and 100 times more energy than NS-NS mergers ( Table 1) . The annihilation of neutrinos and antineutrinos (Fig. 3) which are emitted from the hot matter that is accreted into the (forming) black hole, yields total energies E νν up to 10 51 erg in our models. It is therefore enough efficient to explain observable burst luminosities L γ ∼ E νν /(f Ω t γ ) up to several 10 53 erg s −1 for burst durations t γ ≈ 0.1-1 s, if the γ emission is beamed in two moderately focussed jets into a fraction f Ω = 2δΩ/(4π) ≈ 1/100-1/10 of the sky. Such a modest amount of beaming (jet opening half-angles between about ten and several ten degrees) has to be expected because the dense gas in the equatorial plane of the accreting black hole prevents relativistic expansion of the pair-plasma jets outside a low-density funnel along the system axis. More energy for the burst can be available if Kerr effects of the rotating black hole are taken into account.
The evolution tracks of compact binaries shown in Fig. 2 depend on the NS and BH masses, on the total angular momentum in the system, and on the stiffness of the nuclear equation of state. Energetic relativistic pair-plasma jets can be produced when a hot accretion disk forms around the BH, because high neutrino fluxes are emitted over a time much longer than the dynamical timescale of the system. This allows for high efficiencies q ν and q νν and a large total energy conversion by νν → e + e − . Gamma-ray bursts from these scenarios are accompanied by the ejection of nucleosynthesis products in considerable amounts, the emission of large numbers of neutrinos with MeV energies, and the production of strong gravitational-wave signals. , contours represent logarithms, the levels are spaced in steps of 0.5 dex) in the surroundings of the accreting BH (white octagonal area at the center) which originates from the merging of two NS's with 1.6 M⊙ baryonic mass (left) or of a 1.6 M⊙ NS with a 5 M⊙ BH (right). In the former case the accretion disk (AD) has a mass of 0.26 M⊙ and the total energy deposition rate below a density of 10 11 g cm −3 is 4.9 × 10 50 erg s −1 . In the latter case the AD mass is 0.45 M⊙ and the integral energy deposition rate is 15 times higher, 71.6 × 10 50 erg s −1 . The dotted lines represent isodensity contours of the AD, the dashed lines show the neutrinospheres for the different ν andν flavors. The time after the start of the simulation is given in the upper right corner.
